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W. Lichvar, and Mr. Chris V. Noble, ERDC. Ms. Katherine Trott was the project proponent and
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Evaluation and Engineering Division; and Dr. Edwin Theriot was Director, EL. Dr. James
Houston was Director and COL James Rowan was Commander of ERDC.

The correct citation for this document is:

US Army Corps of Engineers. (2005). “Regional Supplement to the Corps of Engineers Wetland
Delineation Manual: Alaska Region,” J. S. Wakeley, R. W. Lichvar, and C. V. Noble, eds.
Technical Report , US Army Engineer Research and Development Center, Vicksburg,
MS.
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1 — Introduction

Purpose and Use of this Regional Supplement

This document is one of a series of Regional Supplements to the Corps of Engineers
Wetland Delineation Manual (hereafter called the Corps Manual). The Corps Manual provides
technical guidance and procedures, from a national perspective, for identifying and delineating
wetlands that may be subject to regulatory jurisdiction under Section 404 of the Clean Water Act
(33 U.S.C. 1344). According to the Corps Manual, identification of wetlands in most cases is
based on a three-factor approach involving indicators of hydrophytic vegetation, hydric soil, and
wetland hydrology. Indicators are generally site-specific but should be evaluated in a broader
context including landscape position, human influences, and other factors. This Regional
Supplement presents wetland indicators, delineation guidance, and other information that is
specific to the Alaska Region.

This Regional Supplement is part of a nationwide effort to address regional wetland
characteristics and improve the accuracy and efficiency of wetland-delineation procedures.
Regional differences in climate, geology, soils, hydrology, plant and animal communities, and
other factors are important to the identification and functioning of wetlands. These differences
cannot be considered adequately in a single national manual. The development of this
supplement follows National Academy of Sciences recommendations to increase the regional
sensitivity of wetland-delineation methods (National Research Council 1995).

This Regional Supplement is designed for use with the current version of the Corps
Manual (Environmental Laboratory 1987) and all subsequent versions. Where differences in the
two documents occur, this Regional Supplement supersedes the Corps Manual for applications in
the Alaska Region. The procedures given in the Corps Manual, in combination with wetland
indicators provided in this supplement, can be used to identify wetlands for a number of purposes,
including land-use planning, resource inventories, management plans, and regulatory programs.
The determination that a wetland is subject to regulatory jurisdiction under Section 404 must be
made independently of procedures described in this supplement.

Indicators and procedures given in this Supplement are designed to identify wetlands as
defined jointly by the Corps of Engineers (33 CFR 328.3) and Environmental Protection Agency
(40 CFR 230.3). One key feature of this definition is that wetlands, under normal circumstances,
support “a prevalence of vegetation typically adapted for life in saturated soil conditions.” Many
waters of the US are excluded from the Corps/EPA definition of wetlands, although they may still
be subject to Clean Water Act regulatory jurisdiction (33 CFR 328.3a). Waters of the US in
Alaska include, but are not limited to, tidal waters, lakes, rivers, streams, mud flats, and similar
areas. Delineation of these waters of the US in non-tidal areas is based on the “ordinary high
water mark” (33 CFR 328.3e) or other criteria, and is beyond the scope of this Regional
Supplement.

Amendments to this document will be issued periodically in response to new scientific
information and user comments. Between published versions, Headquarters, U.S. Army Corps of
Engineers, may provide updates to this document and any other supplemental information used to
make wetland determinations under Section 404. Wetland delineators should use the most recent
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approved versions of this document and supplemental information. The Corps of Engineers has
established an interagency National Advisory Team for Wetland Delineation whose role is to
review new data and make recommendations for needed changes in wetland-delineation
procedures to Headquarters, U.S. Army Corps of Engineers. Items for consideration by the
Team, including full documentation and supporting data, can be submitted to:

National Advisory Team for Wetland Delineation
Regulatory Branch (Attn: CECW-CO)

U.S. Army Corps of Engineers

441 G Street, N.W.

Washington, DC 20314-1000

Applicable Region and Subregions

This supplement is applicable to the Alaska Region, which is defined herein as the entire
State of Alaska (Figure 1-1). The Alaska Region is differentiated from other regions in the
United States in part by its climate, which is typical of high latitudes. Alaska is characterized by
a humid temperate climate along the southeastern coast and a polar climate across the rest of the
state (Bailey 1998). The polar climate is controlled mainly by polar and arctic air masses. In
general, temperatures are low, winters are severe, and annual precipitation is low, much of it
occurring during summer. Although day length during summer can be long, the intensity of solar
radiation and potential for evapotranspiration are relatively low. Soils are usually frozen during
the winter and the growing season is short.

The humid temperate climate of southeastern Alaska is influenced by both polar and
tropical air masses and is characterized by warmer temperatures and abundant precipitation.
Summers tend to be cool and moist, and the annual temperature range is relatively narrow due to
the proximity of the ocean (Bailey 1995, 1998).

Within the Alaska Region, this supplement recognizes six subregions that differ
sufficiently from each other in climate, landforms, biogeography, and wetland characteristics to
warrant separate consideration of wetland indicators and delineation guidance. The boundaries
and names of four of these subregions correspond to the following Land Resource Regions (LRR)
in Alaska recognized by the U. S. Department of Agriculture, Natural Resources Conservation
Service (USDA Natural Resources Conservation Service 2004): Aleutian Alaska, Interior
Alaska, Northern Alaska, and Western Alaska. For the purposes of this supplement, the fifth
LRR (Southern Alaska) has been split into two subregions — Southcentral Alaska and Southeast
Alaska — based on differences in climate that affect vegetation and other wetland characteristics.
The six subregions (Figure 1-1) are described later in this chapter. However, most of the
indicators presented in this Regional Supplement are applicable across all subregions in the State.

Subregion boundaries are depicted in Figure 1-1 as sharp lines. However, climatic
conditions and the physical and biological characteristics of landscapes do not change abruptly at
the boundary. In reality, subregions may grade into one another in broad transition zones that
may be tens or hundreds of miles wide. Where the depicted boundary follows a broad mountain
range, such as the Brooks Range, north-facing slopes may have climatic conditions similar to
those of the more northerly subregion and south-facing slopes may have a climate similar to that
of the more southerly subregion. In some cases, wetland indicators presented in this Regional
Supplement may differ between adjoining subregions. In transition areas, the investigator must

Chapter 1 — Introduction 2



DRA FT DRAFT for Peer Review and
Field Testing 5-12-2005

use experience and good judgment to select the indicators that are appropriate to the site based on
its physical and biological characteristics relative to those described below for the adjoining

subregions.
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Physical and Biological Characteristics of the Region

The Alaska Region encompasses a vast area that extends over 2,400 miles (3,860 km)
east to west and over 1,400 miles (2,250 km) north to south. Alaska’s land surface covers more
than 586,000 square miles (1,517,700 km?), most of which is located north of 60° N latitude and
extends well above the Arctic Circle. Climate, geology, and landforms are highly variable across
the region. Northern portions of Alaska are underlain by continuous permafrost, which becomes
discontinuous, isolated, and fades away toward the south. Plant communities are also spatially
variable, ranging from the grass, sedge, lichen, and dwarf-shrub communities of the arctic tundra
to the coniferous rainforests of southeastern Alaska. The following descriptions of each
subregion were excerpted and adapted from USDA Natural Resources Conservation Service
(2004).

Aleutian Alaska

This subregion includes the southwest portion of the Alaska Peninsula, the Aleutian
Islands, and the Pribilof Islands (Figure 1-1). Elevation ranges from sea level to more than 4,000
feet (1,220 m). The subregion makes up approximately 6.8 million acres (2.8 million ha) or about
2% of Alaska. Cool temperatures, strong winds, fog, overcast skies, and abundant precipitation
characterize the maritime climate of the subregion. Average annual precipitation ranges from
about 21 inches to more than 78 inches (530 to 1,980 mm). Annual snowfall is 30 to 85 inches
(75 to 215 cm) and is generally limited to higher elevations. The average annual air temperature
ranges from 36 to 39 °F (2 to 4 °C). The frost-free period ranges from May to mid-September.

Volcanoes (many of which are active), lava flows, and tilted fault blocks of volcanic-
derived sediments make up much of the subregion. Landforms include steep mountain slopes,
rolling hills, and steep-walled fjords and sea cliffs. The eastern portion of the subregion has been
glaciated. The subregion is free of permafrost.

Soil texture grades from coarse scoria and cinders to fine sand and silt with increasing
distance from the volcanoes. Bare rock and rubble occur on the steep slopes of volcanic cones,
peaks, and high ridges. Poorly decomposed, saturated organic materials occur in depressions and
broad valley bottoms.

There are no trees in this subregion. Dwarf scrub vegetation occurs at the higher
elevations and in areas exposed to the wind. The more protected areas have mesic graminoid
herbaceous vegetation.

Interior Alaska

This subregion includes the vast interior of Alaska, from the south slope of the Brooks
Range to the north slope of the Alaska Range. It also includes the Copper River Basin and its
surrounding mountains (Figure 1-1). The Yukon, Tanana, and Kuskokwim Rivers drain the
majority of this subregion to the west into the Bering Sea. Most of the Copper River Basin drains
to the Gulf of Alaska via the Copper River. Elevation ranges from 100 feet (30 m) along the
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Yukon River in the west to 20,320 feet (6,195 m) at the summit of Mt. McKinley. The subregion
makes up approximately 166 million acres (67 million ha) or 45% of Alaska.

The subarctic continental climate is dry and cold, with short, warm summers and long,
cold winters. The mean annual precipitation across the subregion ranges from about 6 inches in
the northwest lowlands to 100 inches or more (152 to 2,540 mm) in the Alaska Range. In the
summer, afternoon thunderstorms are common in valleys and at lower elevations in the
mountains. Lightning-caused wildfires often burn thousands of acres. Mean annual temperatures
across the subregion range from 8 to 28 °F (-10 to -3 °C), with the most variation in the
mountainous areas. Frost may occur in any month.

The subregion consists of floodplains, broad alluvial plains and terraces, hills, mountain
slopes, and ridges. The mountains surrounding the subregion consist of folded and faulted strata
that were extensively glaciated during the Pleistocene epoch, although lower elevations remained
unglaciated. The intermountain basins of the Yukon Flats and Interior Alaska Lowlands are
broad Pleistocene and Holocene floodplains and terraces. The Copper River Plateau, to the
southeast, is a higher basin with broad alluvial and lacustrine terraces and glacial landforms.

This subregion is in the zone of discontinuous permafrost and not all soils have
permafrost in their profile. The permafrost in this subregion is warmer than that in the Northern
Alaska subregion and is near 30° F (-1 °C). The distribution of permafrost soils is determined by
landform position, particle size, vegetation, and moisture content of the soil. Much of the area on
the flanks of the Brooks Range and Alaska Range is covered by rock, snow, and ice. Here, the
non-permafrost soils occur on steeper slopes with coarser textured parent materials. Wildfires
disturb the insulating organic surface, lowering the permafrost table and eliminating perched
water tables. Depending on fire frequency, landform position, and particle size, these soils may
or may not revert back to permafrost. Depressional landforms across the subregion contain
saturated organic materials. These organic soils include soils with permafrost and soils without
permafrost.

The native vegetation across the subregion ranges from boreal forests to alpine tundra.
The southern Brooks Range and the flanks of the Alaska Range are dominated by alpine tundra
with grasses, sedges, mosses, lichens, ericaceous shrubs, and willows. The low hills and
mountains are a mix of alpine tundra and boreal forests. The basins are predominantly boreal
forests with black spruce (Picea mariana), white spruce (P. glauca), paper birch (Betula
papyrifera), and quaking aspen (Populus tremula).

Northern Alaska

This subregion includes the northern slope of the Brooks Range, the western Brooks
Range and the northern and western Seward Peninsula (Figure 1-1). Except for the western
Seward Peninsula, the area drains to the north and west into the Arctic Ocean and Chukchi Sea.
The western Seward Peninsula drains into the northern Bering Sea. The majority of the subregion
is above the Arctic Circle, and consequently receives several weeks of continuous sunlight in
summer and several weeks of continuous darkness in winter. At Barrow, the sun is continuously
above the horizon from May 10 to August 2 and continuously below the horizon from November
18 to January 23. The subregion is in the zone of continuous permafrost. Permafrost is shallow
to moderately deep except on steep, coarse-textured soils in the high mountains. Periglacial
features, such as patterned ground, pingos, beaded drainages, and gelifluction lobes, are common
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throughout. Elevation ranges from sea level on the coast to 8,570 feet (2,612 m) at the summit of
Mt. Igikpak in the Brooks Range. The subregion makes up approximately 80 million acres (33
million ha) or 22% of Alaska.

The arctic climate is dry and cold, characterized by very short summers and long winters.
The mean annual precipitation ranges from about 4 to 10 inches (102 to 254 mm) at lower
elevations in the north and west to 30 to 40 inches (762 to 1,016 mm) at higher elevations. The
mean annual temperature ranges from 8 to 22 °F (-13.3 to -5.6 °C). The recorded maximum
temperature at Barrow is 80 °F (26.7 °C) and minimum is -56 °F (-48.5 °C). Freezing
temperatures can occur in any month.

The subregion consists of mountains, foothills, and extensive coastal plains and deltas.
The north flanks of the Brooks Range consist of folded and faulted strata. The mountains were
extensively glaciated during the Pleistocene epoch. To the north, the rolling hills, ridges, and
plateaus extend to the gently rolling to level, unglaciated Arctic Coastal Plain. The southwest
portion of the subregion, extending into the Seward Peninsula, contains floodplains, rolling
lowlands, and mountains. Gelifluction lobes and patterned ground are on many landforms and
provide evidence of periglacial processes.

Hydric soils can often be found on the gentler slopes and on poorly drained hillsides.
Saturated organic deposits occur in depressions throughout the subregion.

The native vegetation on foothills and lowlands is arctic tundra composed of grasses,
sedges, mosses, lichens, ericaceous shrubs, and willows. Mountainous areas are dominantly
alpine tundra with dwarf scrub communities. Here, sedges and lichens dominate the ground
cover. Forested communities occur along the lower Noatak and Kobuk Rivers in the western part
of the subregion.

Southcentral Alaska

This subregion consists of the combined Major Land Resource Areas (MLRA) 221, 223,
224, and 225 of the USDA Natural Resources Conservation Service (2004). It includes the
lowlands and mountains of Cook Inlet, Kodiak Island, and the southern portion of the Alaska
Peninsula (Figure 1-1). Total size of the subregion is approximately 27 million acres (11 million
ha) or about 7% of the State. Elevation ranges from sea level along the coast to 20,320 feet
(6,195 m) at the summit of Mount McKinley.

The climate varies from maritime along the coast to transitional maritime-continental in
the northern Cook Inlet Lowlands. The average annual precipitation ranges from about 15 inches
(380 mm) in the central Cook Inlet Lowlands to over 100 inches (2,540 mm) in the Cook Inlet
Mountains, southern Alaska Peninsula Mountains, and the Kodiak Archipelago. The average
annual snowfall ranges from about 30 inches (76 cm) in the southwestern portion of the Kodiak
Archipelago to 400 inches (1,000 cm) in the Cook Inlet Mountains. The average frost-free period
ranges from 60 to 80 days in the Cook Inlet Mountains to 85 to 200 days in the Kodiak
Archipelago. At higher elevations, freezing temperatures can occur during every month.

The entire subregion except for the highest peaks was covered with glacial ice during the

late Pleistocene epoch. At times during the early and middle Pleistocene, ice dams at the lower
end of Cook Inlet covered much of the Cook Inlet Lowlands with a large glacial lake. Surficial
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deposits in the subregion are a complex mixture of glacial till, outwash, colluvium, alluvium,
glacio-lacustrine deposits, and eolian deposits of loess and volcanic ash.

The higher elevations consist of rugged mountains with bare rock, talus, glaciers, and ice
fields. Rolling hills, glacial moraines, alluvial fans, and large outwash plains extend from the
mountains to the often-rugged coastline. Broad floodplains, terraces, and deltas flank the
numerous glacial and freshwater drainages. Some permafrost occurs in the northern portion of
the subregion in small isolated depressions and on north-facing slopes.

Hydric soils are common on floodplains, low terraces, and toe slopes. Saturated organic
soils occur throughout the subregion on level and depressional landforms, and even on steeper
slopes along the coast.

Alpine and sub-alpine vegetation is present on the mountain slopes. Low willow scrub is
common in mountain drainages, and lichens, scattered herbs, and dwarf shrubs dominate bedrock
exposures and very shallow soils. There is little or no plant growth above about 7,500 feet (2,290
m) elevation. Moving downslope, the vegetation transitions into sub-alpine meadows and tall and
dwarf scrub. The lower elevations of the Cook Inlet Lowlands have mixed forests of white
spruce, black spruce, paper birch, and willows. Stunted black spruce grades into scrub and
herbaceous communities in fens and bogs. Along the coast of Cook Inlet are halophytic sedge
and sedge-grass meadows. Coastal forests are dominated by Sitka spruce (P. sitchensis). Black
cottonwood (Populus balsamifera), mixed spruce-cottonwood forests, willow scrub, alder scrub,
and herbaceous communities occur on floodplains.

Southeast Alaska

This subregion corresponds to MLRA 220 and 222 of the USDA Natural Resources
Conservation Service (2004). It includes the coastal islands and mountain ranges from the
Alexander Archipelago in southeastern Alaska, north and west along the coast of the Gulf of
Alaska and Prince William Sound, to the southern tip of the Kenai Peninsula (Figure 1-1). The
subregion occupies about 34 million acres (14 million ha) or 9% of Alaska.

Cloudy skies, moderate to cold temperatures, and abundant rainfall characterize the
subregion’s temperate maritime climate. In the lower elevation coastal areas, the average annual
precipitation is 25 to 200 inches (635 to 5,080 millimeters). The average annual snowfall ranges
from about 30 to 70 inches (76 to 178 centimeters) along the coast. The average annual
temperature at lower elevations ranges from about 37 °F (2.7 °C) in the northwest to 46 °F (7.7
°C) in the southeast. The average frost-free period is about 120 to 190 days. At the higher
elevations of the Coast, St. Elias, Chugach, and Kenai Mountains, precipitation is usually
abundant throughout the year. Snowfall in winter is tremendous and greatly exceeds annual melt
in many places, as evidenced by the abundance and extent of glaciers and ice fields. The average
annual precipitation throughout the area is 250 inches (6,350 mm) or more. The average annual
snowfall ranges from about 200 to 800 inches (508 to 2,032 cm). At higher elevations, freezing
temperatures are likely to occur during any month of the year.

Throughout the coastal area, glaciers, rivers, and streams have cut deep, narrow to broad
valleys. In the broader valleys, there are nearly level to strongly sloping floodplains and stream
terraces. Alluvial and colluvial fans and short footslopes are common in the valleys along the
base of the mountains. Rocky headlands and sea cliffs are common along the coast. In the

Chapter 1 — Introduction 7



DRA FT DRAFT for Peer Review and
Field Testing 5-12-2005

central portion of the subregion, the terrain consists primarily of strongly sloping to moderately
steep outwash plains, alluvial fans, long footslopes, and floodplains. Formed by melt waters of
glaciers and icefields from the adjoining mountains, floodplains in this portion of the area are
generally broad, high gradient, and braided. The backdrop to these coastal areas consists of steep,
rugged, high-relief mountains, massive glaciers, and ice fields. Unglaciated areas are deeply
incised with narrow to broad valleys. Floodplains and stream terraces on valley floors rapidly
give rise to steep alluvial fans and mountain footslopes. Elevation ranges from sea level 18,008
feet (5,489 m) at the summit of Mt. St. Elias.

Soils in the subregion formed mainly in loamy or gravelly colluvium, glacial till, alluvial
deposits, and silty volcanic ash. Hydric mineral soils can be found on floodplains and low
terraces. Saturated organic soils are common on footslopes, discharge slopes, valley floors, and
in areas immediately above timberline. Well-drained organic soils (Cryofolists) can be found on
steep mountain slopes.

Lower elevations in the subregion are usually forested with western hemlock (Tsuga
heterophyla) and Sitka spruce. Western red cedar (Thuja plicata) and Alaska cedar
(Chamaecyparis nootkatensis) become more prevalent toward the south. Black cottonwood and
mixed forest types occur on floodplains. Peatlands and other sites too wet for forest growth
support sedge-grass meadows and low scrub. Tall alder scrub is found on steep mountain slopes
and in the subalpine zone. Bluejoint reedgrass (Calamagrostis canadensis) grasslands are also
common in the subalpine zone. Dwarf alpine scrub, herbaceous communities, and barren ground
dominate the landscape above about 2,500 to 3,000 feet (762 to 914 meters) elevation. Low
willow scrub is common in drainages. Lichens, scattered herbs, and dwarf shrubs dominate
bedrock exposures and very shallow soils. In general, there is little or no plant growth above
about 7,500 feet (2,290 m) elevation.

Western Alaska

This subregion occupies the western part of the state near the Bering Sea from the Alaska
Peninsula and Bristol Bay lowlands to the southern Seward Peninsula (Figure 1-1). The
subregion includes the northern Bering Sea islands. Elevation ranges from sea level to about
7,000 feet (2,135 m). The subregion makes up approximately 59 million acres (24 million ha) or
16% of Alaska.

The climate ranges from maritime near the coast to sub-arctic continental away from the
coast and at higher elevations. In the northern portion of the subregion, the winter climate
becomes more continental as the ice pack forms in the Bering Sea. Summers are short and warm
and winters are long and cold. Cloudy conditions are common along the coast in summer.
Annual precipitation across the subregion ranges from about 13 to 80 inches (330 to 2,032 mm).
Precipitation is lowest in lowland areas and the Nulato Hills and increases markedly at higher
elevations of the Ahklun and Alaska Peninsula mountains. Average annual temperatures range
from 25 to 40 °F (-3.9 to 4.4 °C), with the most variation in the mountainous areas. Frost may
occur in any month. Strong winds, especially in the winter, are common. Snow covers the
ground for approximately 7 to 9 months.

The subregion consists of diverse landforms, including mountains, hills, coastal plains,

outwash plains, stream terraces, volcanic cinder cones, and dunes. Lakes and interconnecting
wetlands cover as much as 80 percent of the coastal lowlands. Permafrost is discontinuous across
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the subregion. Permafrost is prevalent on coastal plains, terraces, and footslopes, but normally is
not on steep slopes and floodplains. Patterned ground and gelifluction lobes are common in many
of the permafrost-affected areas. Most of the depressional areas throughout the subregion contain
saturated organic soil materials.

The predominant vegetation across most of the subregion is arctic tundra and alpine
tundra dominated by low and dwarf scrub and herbaceous communities. Tussock tundra occurs
across broad expanses of uplands. Wet sedge and sedge-grass meadows, sedge-moss meadows,
and sedge-shrub meadows are found in coastal wetlands and poorly drained areas in
drainageways. Of limited extent in valley bottoms, on well drained soils at lower elevations, are
open forests and woodlands of white and black spruce and, in places, paper birch and black
cottonwood. Low and tall scrub, dominated by alder and willow, are common on mid-mountain
slopes and floodplains.

Types and Distribution of Wetlands

Wetlands are more abundant in Alaska than in any other region of the United States.
According to the National Wetlands Inventory, wetlands (including shallow subtidal habitats in
coastal areas) occupy more than 174 million acres (70 million ha) and comprise more than 43%
of the State’s surface area (Hall, Frayer, and Wilen 1994). Nearly 99% of Alaska’s wetlands are
classified as palustrine, of which approximately 67% are scrub/shrub, 25% are emergent, and 8%
are forested.

Alaska’s wetlands are as varied as its landscapes. They include salt marshes, bogs,
muskegs, fresh marshes, swamps, and wet and moist tundra. Wetland abundance varies
considerably by subregion and locale. Wetlands occupy an average of 61% of Northern and
Western Alaska (approximately 93 million acres or 38 million ha of wetlands). They are least
abundant in the Brooks Range (approximately 22% wetlands) and most abundant (up to 83% of
the land area) in the arctic foothills and coastal plain, and in the Yukon-Kuskokwim and Selawik-
Kobuk deltas. Vast expanses of treeless tundra underlain by permafrost dominate the area. More
than half of all of Alaska’s wetlands are located in the Northern and Western subregions.

In contrast, only about 13% of the land area in Southcentral, Southeast, and Aleutian
Alaska consists of wetlands (9 million acres or 3.7 million ha). These two subregions contain
about 5% of Alaska’s total wetland resource. Wetlands are less abundant in the mountains (<3%
wetlands) and more abundant in the southeastern lowlands (34.5% wetlands) and in the Cook
Inlet-Susitna lowlands (28% wetlands). Slope wetlands are common in the Southeast due to
abundant precipitation and shallow bedrock. More than one-third of the wetlands in these
subregions are forested.

Approximately 44% of Interior Alaska is wetlands (total of 71 million acres or 29 million
ha), with the greatest wetland abundances in the Kanuti flats (76.5% wetlands), the Koyukuk-
Innoko lowlands (71.1%), and the Tanana-Kuskokwim lowlands (60.9%). Interior Alaska
contains approximately 40% of the State’s total wetland acreage, including millions of acres of
black spruce muskeg and floodplain wetlands dominated by deciduous shrubs and emergent
plants. Wetlands are common on north-facing slopes where shallow permafrost traps water near
the surface. Seventy-four percent of the wetland area in the subregion is classified as
scrub/shrub, 13% is forested, and 13% is emergent (Hall, Frayer, and Wilen 1994).
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2 — Hydrophytic Vegetation Indicators

Introduction

In wetlands, the presence of water for long periods during the growing season exerts a
controlling influence on the vegetation and dictates the kinds of plants that can establish and
maintain themselves. Therefore, certain characteristics of the vegetation are strong evidence for
the presence of wetlands on a site. The Corps Manual uses a plant-community approach to the
evaluation of vegetation. Hydrophytic vegetation decisions are based on the assemblage of plant
species on a site, rather than the presence or absence of particular indicator species. In general,
hydrophytic vegetation is present when the plant community is dominated by species that can
tolerate prolonged inundation or soil saturation during the growing season.

Many factors besides site wetness affect the composition of the plant community in an
area, including regional climate, local weather patterns, topography, soils, and plant distributional
patterns at various spatial scales. Community composition reflects the adaptive capabilities of the
plant species and individuals present, superimposed on a complex spatial pattern of hydrologic,
edaphic, and other environmental conditions. Disturbance factors, such as floods, fires, drought,
or recent site modifications, are also important. They can set back or alter the course of plant
succession, and may even change the hydrophytic status of the community. For example, intense
fires in wetlands underlain by shallow permafrost and dominated by species such as black spruce
(Picea mariana) can burn both the standing vegetation and the peat layer that insulates and helps
maintain the permafrost layer. Thawing of the permafrost, as a result of intense burns, can result
in improved soil drainage in some settings and can shift vegetation composition from hydrophytic
to non-hydrophytic in one or more growing seasons. This shift in vegetation can last 50 to 70
years in Interior Alaska’s black spruce communities before the insulating moss layer develops
sufficiently to re-establish both the permafrost layer and original plant community (Viereck, Van
Cleve, and Dyrness 1986). Wetland determinations in such areas depend, in part, on the
investigator’s assessment of the permanence of the changes in site conditions using all available
information and best professional judgment.

In most cases, hydrophytic vegetation decisions are based on the wetland indicator status
(Reed 1988) of dominant species in the community. However, species in the facultative
categories (FACW, FAC, and FACU) are recognized as occurring in both wetlands and uplands
to varying degrees. Many facultative species have adaptive strategies allowing them to inhabit
various landscape positions across the moisture gradient. Although most wetlands are dominated
mainly by species rated OBL, FACW, and FAC, some wetland communities cannot be identified
by dominant species alone. In those cases, non-dominant plants must also be considered.
Furthermore, certain uncommon wetland types in Alaska may support primarily FACU species,
such as paper birch (Betula papyrifera) or field horsetail (Equisetum arvense). These situations
arise in part due to the broad tolerances of certain wetland plant species that allow them to be
widely distributed across the moisture gradient (i.e., ecological plasticity) or to the existence of
ecotypes (i.e., populations of a species that are better adapted for life in wetlands than most
members of the species). Even though a species may frequently grow in wetlands, the species
may be more common or widespread in uplands simply because there is more upland habitat
available for colonization. Hydrophytic vegetation indicators and procedures presented in this
chapter are designed to identify the majority of wetland plant communities in Alaska. However,
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some wetland communities may lack any of these indicators. These situations are considered in
Chapter 5 (Difficult Wetland Situations in Alaska).

People who make wetland determinations in Alaska should be able to identify most of the
common wetland plants that occur in the subregion(s) where they work. Lists of common
wetland species in each subregion are given in Appendix A. These lists are a subset of the
National List of Plant Species that Occur in Wetlands (Reed 1988) and do not include any
proposed changes in wetland indicator statuses. There is an interagency effort underway to
subregionalize the Alaska plant list, which should help to improve the accuracy of hydrophytic
vegetation determinations across the state. For Clean Water Act purposes, wetland delineators
should use the latest plant lists approved by Headquarters, U.S. Army Corps of Engineers.

Growing Season

Beginning and ending dates of the growing season are needed to evaluate certain wetland
indicators, such as observations of flooding, ponding, or shallow water tables on potential
wetland sites. Growing season dates in Alaska may be approximated by the median dates (i.e., 5
years in 10, or 50% probability) of 28 °F (-2 °C) air temperatures in spring and fall based on
long-term records gathered at National Weather Service meteorological stations (U.S. Army
Corps of Engineers 2005). Growing season information is reported in WETS tables provided by
the NRCS National Water and Climate Center
(http://www.wcce.nrcs.usda.gov/climate/wetlands.html). Based on a preliminary analysis of data
from weather stations across the state, the Corps of Engineers Alaska District has provided a map
of estimated growing season dates that may be useful when field sites are far from the nearest
weather station (Special Public Notice 03-05, 25 July 2003,
http://www.poa.usace.army.mil/reg/SPN_Scanned/SPN-2003-05.pdf).

Guidance on Vegetation Sampling

General guidance on sampling of vegetation for wetland-delineation purposes is given in
the Corps Manual for both the Routine and Comprehensive methods. Those procedures are
intended to be flexible and may need to be modified for application in a given region or on a
particular site. The following guidance on vegetation sampling is intended to supplement the
Corps Manual for applications in Alaska.

Plot and Sample Sizes

Hydrophytic vegetation determinations under the Corps Manual are based on samples
taken in representative locations within the community. Completely random sampling of the
vegetation is not required except for Comprehensive determinations or whenever representative
sampling might give misleading results, such as in areas with patchy or heterogeneous plant
cover. For Routine determinations in fairly uniform vegetation, one or more plots in each
community are usually sufficient for an accurate determination. Sampling of a multi-layered
community is usually accomplished using a graduated series of plots, one for each stratum, or a
number of small plots nested within the largest plot (Figure 2-1). Nested plots can be helpful in
forested stands with highly variable understories or in very diverse communities. Plant
abundance data are averaged across the multiple small plots. When using nested plots,
developing a species-area curve is helpful to determine the number of plots needed to assure that
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the majority of species associated with an area and community type have been observed (Tiner
1999). An adequate number of samples is indicated by the point at which the curve begins to
level off and the probability of encountering new species declines. See Figure 2-2 for an
example of a species-area curve.

\Square meter/y

30-ft radius

Figure 2-1. Examples of plot arrangements for vegetation sampling. (A) Single plots in graduated sizes.
(B) Nested square-meter plots within the 30-ft radius plot.

20

o o 0o o
15 A [ ]

10 A

Cumulative Number of Species

0 T T T T
0 5 10 15 20

Area (Number of Equal Sized Plots)

Figure 2-2. Example of a species-area curve. Solid circles indicate the cumulative number of species
recorded as additional plots were sampled. In this example, approximately six to eight plots were sufficient
to detect most of the species present in the community.
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The appropriate size and shape for a sample plot depend on the type of vegetation (i.e.,
trees, shrubs, herbaceous plants, etc.) and the size or shape of the plant community or patch being
sampled. The size of a plot needs to be large enough to include significant numbers of
individuals in all strata, but small enough so that plant species or individuals can be separated and
measured without duplication or omission, and the sampling can be done in a timely fashion
(Barbour, Burk, and Pitts 1987, Cox 1990). For hydrophytic vegetation determinations, the
abundance of each species is determined by using areal cover estimates. Plot sizes should make
visual sampling both accurate and efficient. In Alaska, the following plot sizes are suggested.

1. Trees — 30 ft radius

2. Saplings and shrubs — 15 ft radius

3. Herbaceous plants — 5 ft radius

4. Cryptogams — 1 m (3.2 ft) square plot

The sampling plot should not be allowed to extend beyond the edges of the plant
community being sampled or to overlap an adjacent community having different vegetation, soil,
or hydrologic conditions. This may happen if vegetation patches are small or occur as narrow
bands or zones along a topographic gradient. In such cases, plot sizes and shapes should be
adjusted to fit completely within the vegetation patch or zone.

In complex forested areas or highly diverse plant communities, it may be appropriate to
sample herbs or other low vegetation with nested 1-meter-square quadrants randomly located
within a 30-ft radius (Figure 2-1B). Furthermore, point-intercept sampling performed along a
transect (see Chapter 5) is an alternative to plot-based methods that can improve the accuracy and
repeatability of vegetation sampling in diverse or heterogeneous communities (Tiner 1999).

Strata

Vegetation strata help facilitate plant sampling and ensure that plants of all sizes are
considered in the hydrophytic vegetation determination. The structure of vegetation varies
greatly in wetland communities across the state. Throughout much of Alaska, short-stature
woody plants are an important part of many communities, such as muskegs, bogs, and tundra
wetlands. Important information about the wetland status of the community can be lost when
short woody plants are combined into the herb stratum for sampling, as suggested in the Corps
Manual. Therefore, the following strata are recommended for use in Alaska. This system places
short woody shrubs in the sapling/shrub stratum and limits the herb stratum to only herbaceous
vascular plant species. Unless otherwise noted, any stratum with <5% total plant cover may be
combined with the next lower stratum for sampling purposes. Sampling of the cryptogam stratum
is not needed for hydrophytic vegetation indicators involving vascular plants. The cryptogam
stratum is sampled only when applying Indicator 3 (Wetland Cryptogams).

1. Tree stratum — Consists of woody plants >3 inches (7.6 cm) DBH.
2. Sapling/shrub stratum — Consists of woody plants <3 inches DBH, regardless of height.

3. Herb stratum — Consists of all herbaceous (non-woody) plants, regardless of size.
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4. Cryptogam stratum — Consists of all cryptogams (bryophytes, lichens, and fungi).
Sampling Wetland Cryptogams

Cryptogams, defined here as bryophytes (mosses, liverworts, hornworts), lichens, and
fungi, form extensive ground cover in boreal forest, alpine, and polar ecosystems in Alaska. The
cryptogam flora of Alaska is diverse and the identification of species is challenging even to
experts due to ephemeral or missing fruiting structures and minute differences in morphological
characteristics. However, based on work by Laursen, Seppelt, and Zhurbenko (2005), a list of
common and relatively easy-to-identify species that are highly associated with wetlands has been
developed. The Corps Manual does not specifically include cryptogams in hydrophytic
vegetation decisions. However, in this regional supplement, the presence and abundance of
certain wetland cryptogams are used as a positive indicator of hydrophytic vegetation in
situations where indicators of hydric soil and wetland hydrology are also present.

Laursen, Seppelt, and Zhurbenko (2005) studied cryptogam species associated with black
spruce wetlands in Interior and Southcentral Alaska. They identified and estimated the
abundance of cryptogams on paired wetland and nonwetland test sites. These data were analyzed
using probability and multivariate statistical techniques to identify species that were strongly
associated with wetlands and, when sufficiently abundant, constitute a “test positive” indicator of
hydrophytic vegetation. Wetland-restricted bryophytes were defined as those having >70%
frequency of occurrence in these wetland types. By adding the requirement that these species
comprise >50% of the total bryophyte cover on the sampling plot, there was >90% probability
that the test site was a wetland. The list was further refined by Laursen’s cryptogam team to
restrict it to species that could be identified readily by trained field personnel. The reduced list
was then compared to a draft wetland bryophyte list developed by the U.S. Fish and Wildlife
Service (Reed 1996) and modified as needed. These efforts have identified a group of bryophytes
that, if sufficiently abundant, are reliable indicators of hydrophytic vegetation (Table 2-1).

Lichens and mushrooms were also evaluated during the same study. Several mushroom
species were strongly associated with wetlands but because they are highly ephemeral it was
decided to drop them from further consideration as wetland indicators. The relationships of
lichens to wetlands are more complex than the test data were able to explain. In general, there
was an inverse relationship between lichen coverage and the coverage of wetland bryophytes. As
the coverage of lichens increased, there was a decline in wetland bryophytes and the site usually
lacked hydrology and soil indicators. This concept will need further refinement.
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Interior and Southcentral Alaska.

Table 2-1. List of bryophytes that are highly associated with wetlands in

Aulacomnium palustre

Polytrichum commune

Blepharostoma trichophyllum (hepatic)

Polytrichum strictum

Bryum pseudotriquetrum

Rhizomnium punctatum

Calliergon stramineum

Sphagnum angustifolium

Calypogeia spp. (hepatic)

Sphagnum fuscum

Drepanocladus spp.

Sphagnum papillosum

Meesia triguetra

Sphagnum russowii

Meesia ulignosa

Sphagnum squarrosum

Mylia anomala (hepatic)

Tomenthypnum nitens

Pohlia proligera

Plot Size. To make a hydrophytic vegetation determination using the cryptogam layer,
areal cover estimates are needed for all bryophytes combined and for each of the wetland
bryophyte taxa listed in Table 2-1. Due to the complex spatial arrangement of cryptogam species
(Figure 2-3), sampling cryptogams within the 5-ft-radius herb plot is often impractical.
Therefore, the recommended approach is to sample bryophytes in a 1-meter-square quadrat
placed in a representative location within the herb plot (Figure 2-1A).

Identification of Cryptogams. It is intended that special training will be available at a
later date to help identify common cryptogams with an emphasis on the wetland bryophyte
species (Table 2-1). Until then, useful field references include “Mosses, Lichens and Ferns of
Northwest North America” (Vitt, Marsh, and Bovey 1988) and “Some Common Mosses of British
Columbia” (Schofield 1969). If needed, collect specimens and ask local experts to assist in their

identification.

Figure 2-3. Typical complex spatial arrangement of cryptogams within a moss blanket.
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Hydrophytic Vegetation Indicators

The following indicators should be applied in the sequence presented. Hydrophytic
vegetation is present if any of the indicators is satisfied. However, some indicators have the
additional requirement that indicators of hydric soil and wetland hydrology must also be present.
These indicators are applicable in all subregions in Alaska.

The dominance test (Indicator 1) is the basic hydrophytic vegetation indicator and should
be applied in every wetland determination. Most wetlands in Alaska have plant communities that
will pass the dominance test, and this is the only indicator that needs to be used in most situations.
However, some wetland communities may fail a test based on dominant species alone. In sample
plots where indicators of hydric soil and wetland hydrology are present, the vegetation should be
re-evaluated with the prevalence index (Indicator 2), which takes non-dominant plant species into
consideration. Wetland cryptogams (Indicator 3) and plant morphological adaptations (Indicator
4) can be used to identify certain unusual wetland plant communities in Alaska that may not
exhibit other indicators, as long as hydric soil and wetland hydrology are present. Finally,
certain problematic wetland situations may lack any of these indicators and are described in
Chapter 5. The procedure for using hydrophytic vegetation indicators is as follows:

1. Apply the dominance test (Indicator 1) first.

a. If the plant community passes the dominance test, the vegetation is hydrophytic
and no further vegetation analysis is required.

b. If the plant community fails the dominance test, and indicators of hydric soil
and/or wetland hydrology are absent, then hydrophytic vegetation is absent
unless the site meets requirements for a problematic wetland situation (see
Chapter 5).

c. Ifthe plant community fails the dominance test, but indicators of hydric soil and
wetland hydrology are both present, proceed to the next step.

2. Calculate the prevalence index (Indicator 2). This and the following steps assume that at
least one indicator of hydric soil and one primary or two secondary indicators of wetland
hydrology are present.

a. If the plant community satisfies the prevalence index, the vegetation is
hydrophytic. No further vegetation analysis is required.
b. If the plant community fails the prevalence index, proceed to the next step.

3. Apply Indicators 3 and 4.
a. Ifeither of the indicators is satisfied, the vegetation is hydrophytic.
b. If none of the indicators is satisfied, then hydrophytic vegetation is absent unless
indicators of hydric soil and wetland hydrology are present and the site meets the
requirements for a problematic wetland situation (Chapter 5).

Indicator 1: Dominance test

Description: More than 50% of the dominant plant species across all strata are rated OBL,
FACW, or FAC.

User Notes: Use the 50/20 rule described below to select dominant species from each stratum of
the community. Combine dominant species across strata and apply the dominance test to the
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combined list. Once a species is selected as a dominant, its cover value is not used in the
dominance test; each dominant species is treated equally. Thus, a plant community with seven
dominant species across all strata would need at least four dominant species that are OBL,
FACW, or FAC to be considered hydrophytic by this indicator. Species that are dominant in two
or more strata should be counted two or more times in the dominance test.

Procedure for Selecting Dominant Species by the 50/20 Rule: Dominant plant species are the
most abundant species in the community; they contribute more to the character of the community
than do the other non-dominant species present. The “50/20 rule” is a repeatable and objective
procedure for selecting dominant plant species and is recommended when data are available for
all species in the community. The rule can also be used to guide visual sampling of plant
communities in rapid wetland determinations.

Dominant species are chosen independently from each stratum of the community. In
general, dominants are the most abundant species that individually or collectively account for
more than 50% of the total coverage of vegetation in the stratum, plus any other species that, by
itself, accounts for at least 20% of the total. For the purposes of this regional supplement,
absolute percent cover is the recommended abundance measure for plants in all vegetation strata.
See Table 2-2 for an example application of the 50/20 rule in evaluating a plant community.
Steps in selecting dominant species by the 50/20 rule are as follows:

1. Estimate the absolute percent cover of each species in the first stratum. Since the same
data may be used later to calculate the prevalence index, the data should be recorded as
absolute cover and not converted to relative cover.

2. Rank all species in the stratum from most to least abundant.

3. Calculate the total coverage of all species in the stratum (i.e., sum their individual percent
cover values). Absolute cover estimates do not necessarily sum to 100%.

4. Select plant species from the ranked list, in decreasing order of coverage, until the
cumulative coverage of selected species exceeds 50% of the total coverage for the
stratum. If two or more species are equal in coverage (i.e., they are tied in rank), they
should be selected as a group. The selected plant species are all considered to be
dominants. All dominants must be identified to species.

5. In addition, select any other species that, by itself, is at least 20% of the total percent
cover in the stratum. Any such species is also considered to be a dominant and must be
accurately identified.

6. Repeat steps 1-5 for any other stratum present. Combine the lists of dominant species

across all strata. Note that a species may be dominant in more than one stratum (e.g., a
woody species may be dominant in both the tree and sapling/shrub strata).
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Table 2-2
Example of the selection of dominant species by the 50/20 rule.
Wetland Percent
Stratum Species Name Indicator Dominant?
Cover
Status
Herb Matteuccia struthiopteris FACW 40 Yes
Impatiens noli-tangere FACW 20 Yes
Equisetum arvense FACU 10 No
Ribes hudsonianum FAC 10 No
Thalictrum sparsiflorum FACU 10 No
Calamagrostis canadensis FAC 5 No
Dryopteris dilatata FACU 5 No
Oplopanax horridus FACU 5 No
Streptopus amplexifolius FAC 5 No
Total cover 110
50/20 Thresholds:
50% of total cover = 55%
20% of total cover = 22%
Sapling/shrub | Salix alaxensis FAC 80 Yes
Populus balsamifera FACU 10 No
Alnus sinuata FAC 10 No
Total cover 100
50/20 Thresholds:
50% of total cover = 50%
20% of total cover = 20%
Tree Populus balsamifera FACU 10 Yes
Hydrophytic Total number of dominant species across all strata = 4.
Vegetation Percent of dominant species that are OBL, FACW, or FAC = 3/4 = 75%.
Determination | Therefore, this community is hydrophytic by Indicator 1 (Dominance Test).

Indicator 2: Prevalence index
Description: The prevalence index is <3.0.

User Notes: At least 80% of the total vegetation cover on the plot (summed across all strata)
must be of species that have been correctly identified and have an assigned wetland indicator
status.

Procedure for Calculating a Plot-Based Prevalence Index: The prevalence index is a
weighted-average wetland indicator status of all plant species in the sampling plot, where each
indicator status category is given a numeric code (OBL =1, FACW =2, FAC =3, FACU =4,
and UPL = 5) and weighting is by abundance (percent cover). It is a more comprehensive
analysis of the hydrophytic status of the community than one based on just a few dominant
species. It is particularly useful (1) in communities with only one or two dominants, (2) in highly
diverse communities where many species may be present at roughly equal coverage, and (3)
when strata differ greatly in total plant cover (e.g., total herb cover is 90% but shrub cover is only
10%). The prevalence index is used in this supplement to determine whether hydrophytic
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vegetation is present on sites where indicators of hydric soil and wetland hydrology are present
but the vegetation initially fails the dominance test.

The following procedure is used to calculate a plot-based prevalence index. The method
was described by Wentworth et al. (1988) and modified by Wakeley and Lichvar (1997). It uses
the same field data (i.e., percent cover estimates for each plant species) that were used to select
dominant species by the 50/20 rule, with the added constraint that at least 80% of the total
vegetation cover on the plot must be of species that have been correctly identified and have an
assigned indicator status. For any species that occurs in more than one stratum, cover estimates
are summed across strata. Steps for determining the prevalence index are as follows:

1. Identify and estimate the absolute percent cover of each species in each stratum of the
community. Sum the cover estimates for any species that is present in more than one
stratum.

2. Organize all species (across all strata) into groups according to their wetland indicator
status (i.e., OBL, FACW, FAC, FACU, or UPL) and sum their cover values within
groups. Do not include spec